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1.

EVALUATION OF LATE MATURING CLOVER CULTIVARS

Three trials established in 1977 and due to terminate in 1979 were
continued into 1980 to obtain further data on the performance of the
late yanninicum Meteora {39327YB). A full report on the performance of
this variety in these trials was prepared for the Herbage Plant Liaison
Committee and is reproduced below.
1.1

BACKGROUND

Meteora was selected from lines collected in Northern Greece by Dr J.S.
Katznelson in 1966. It was found in a damp site between the towns of
Larissa and Trikala.
1.1.1

Morphology.
It is a semi-prostrate to erect clover, with long
petioles and large leaves. The leaf marking is different to
Trikkala and Larisa. Formononetin content is 0.25 to 0.35 per
cent.

1.1. 2

Maturity. Days to 1st flower is approx. 145.
days later than Mt Barker and Larisa.

1.1.3

Waterlogging tolerance. Growth in flooded conditions 93 per
cent of unflooded controls.
It is therefore similar to Yarloop.

1.1.4

Disease susceptibility. Low susceptibility to Kabatiella.
Appears to withstand heavy attack at the seedling stage, unlike
Mt Barker and Larisa. Significantly better resistance in spring
than Larisa. Meteora has a degree of tolerance to root rots,
being slightly better than Trikkala and Larisa, and
significantly better than Yarloop, Woogenellup and Mt Barker.

1.1.5

Insect susceptibility. Susceptible to Bluegreen Aphid as are
all yanninicums tested to date. However, it appears less
susceptible than Trikkala and Larisa and considerably less
susceptible than Yarloop.

1.2

It is thus 3 to 5

TESTING PROGRAMME

Sufficient seed was available by 1977 to sow Meteora in three grazed
trials in the high rainfall areas along the south coast. Two sites were
sown at Denmark - one on well drained wheelbase sand and the other on a
winter waterlogged, Plantagenet peaty sand further down slope. The
third trial was established on a fertile Karri, gravelly loam at
Karridale.
In 1979 a further trial was established at Northcliffe on a flat winter
wet area of Plantagenet peaty sand. All trials were sown on badly
deteriorated old land pastures subject to Kabatiella and root rot attack.
1. 2.1

Management. All trials are grazed in common
of the paddock, mainly by cattle, except for
and again in spring when they are closed for
Hay has been cut most years from the Denmark
trials, but not from Northcliffe.

with the remainder
six weeks in winter
yield assessment.
and Karridale
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Other trials. Since 1976 Meteora has been included in small
plot mown trials conducted by Mr D. Nicholas.
In 1980 it was
sown at several sites in large scale hay comparison trials.

1.2.2

Results from these experiments are not included in this report.
1.3

RESULTS

Assessments of seed yield, residual hard seed, germination and
establishment density, winter and spring growth, and botanical
composition have been made on these trials.
Eight varieties were initially compared, but Yarloop, Woogenellup,
Esperance and Mt Barker rapidly became contaminated with admixtures,
mainly because of the poor performance of these varieties. Mt Barker
has been included in the comparisons presented in this report up till
1979 (1980 for Northcliffe) in spite of some admixture, because its
maturity is similar to Meteora.
Dinninup has been excluded from the report because of different maturity
and different sub species to Meteora.
In addition Dinninup has always
been less impressive than Trikkala in these experiments.
1.3.l

Seed Yield: Figure 1 shows the actual seed yield for each
variety in 1977, 1978 and 1979. Seed yield for Northcliffe in
1979 is not shown but is given below:Meteora (39327YB)
Larisa
Trikkala
Mt Barker

381
440
838
413

kg/ha
kg/ha
kg/ha
kg/ha

At the two Denmark sites, total seed yield for Meteora has built
up over the three years and is now much greater than any other
variety, especially at the wet site. Meteora has not set a lot
of seed at Karridale, but is now ahead of Larisa, even though
Larisa was superior in earlier years. Trikkala has over three
times the seed yield of other varietes at this site.
Both 1977 and 1978 were dry finish years along the south coast,
and this has undoubtedly disadvantaged Meteora, the latest
maturing variety. Larisa and Mt. Barker also set less seed than
expected, especially in 1978.
1979 had an excess of November rain, and it is obvious that
Meteora at Denmark responded and seeded heavily. No similar
response occurred at Karridale, possibly because the rains were
too late in this warmer environment, and Meteora had already
senesced.
At Northcliffe, Meteora, Mt. Barker and Larisa had similar seed
yields, but Trikkala produced twice their yield.
1.3.2

Hard Seed. Field residual hard seed measured in June each year
and expressed as a percentage of the previous year's seed set is
shown in Table 1. Figures for 1978 and 1979 were similar and
the results are the average for these two years.
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Table 1 - Residual Hard Seed Percentage

Site
Variety

Denmark
(2 sites)

61

Meteor a
Larisa
Trikkala
Mt. Barker

48

35
33
(*

Karridale

Average*

50
24
29
24

57

40
33
30

average for Dinninup 44 per cent)

Mete ora ha s nearly double the field hardseed level of Trikkala
and Mt. Barker and is considerably above that of Larisa.
The
variety is exceptional in this regard for such a late maturing
clover.

1.3. 3

Plant Establishment.
Figure 2 indicates that Meteora has been
unimpressive in terms of plant density.
The main reason is
undoubtedly its high hard seed level.
It is expected that in
time, as total seed reserves build up, winter plant density will
rise.
This has already occurred at the wet Denmark site - a
high seed yield in 1979 resulted in a dense germination in May
1980 (2,000 plants/ sq. metre).
It appears that the lag period from initial sowing till a dense
winter sward is established could be at least two years on the
south coast with a variety as hard seeded as Meteora.

1. 3. 4

Winter Production.
Growth rates for the clover component of all
treatments are shown in Figure 3.
They include a fairly
constant amount of plant material present at the beginning of
each assessment period.
In each year at all sites Trikkala has been either top or equal
top for winter production.
This is at least partly due to high
establishment density each y ear.
The growth rate of Meteora has increased each year at all three
sites. Only in 1980 could this be associated with an increase
in establishment density. Winter growth rate of all varieties
at Denmark in 1978 was lower than would be expected from the
establishment density.
The overriding influence on winter
production in these trials is undoubtedly establishment
density.
No obvious differences in growth rate were apparent
when varieties had similar plant density.

1. 3. 5

Spring Production.
As for the winter production, the spring
growth rates shown in Figure 4 include a small, but fairly
constant initial quantity of plant material.
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At both Denmark sites Meteora has had the highest spring growth
rate in all four years of the trials.
In 1980 at the dry site
it doubled the growth rate of its nearest rival Larisa, and at
the wet site it produced three times the growth rate of Larisa.
At the drier Karridale site, all varietes have had similar
growth rates although there has been considerable variation
between years.
Meteora produced the highest clover yield of all varieties in
the first year at Northcliffe and equal top yield with Trikkala
in 1980 (2nd year).
As stated earlier, spring yield measurements are made over a six
week period, ending about mid October. At this stage most early
varieties, including Trikkala, have almost finished growing.
Meteora, and to a lesser extent Larisa and Mt. Barker, can still
produce considerably more growth providing moisture is not
limiting.
The total spring production of Meteora could
therefore be considerably higher than indicated in this report.
. 1.3.6

Botanical Composition. Meteora, Larisa and Trikkala have had
similar winter botanical compositions in all years at all
sites. Mt. Barker plots have always had a lower percentage
clover than the other three varieties throughout the trial.
In
addition, the Mt. Barker plots have become contaminated with
other clovers whereas the three yanninicum varieties have
remained fairly pure.
Botanical composition in spring has shown a similar trend to the
growth rates discussed in 3.5 Meteora at the Denmark sites has
been outstanding in maintaining a very high clover percentage
and variety purity.
In 1980, after four years' cattle grazing,
the Meteora plots contained 84 per cent clover at the wet site
and 73 per cent clover at the dry site. This is exceptional for
the Denmark environment. The next best variety for botanical
composition was Larisa with 46 per cent clover at both sites.
Meteora was not as impressive at Karridale, but has still had
over 60 per cent clover every year in spring and has been
similar to Larisa and 'l'r ikkala. Mt. Barker again is less
impressive and contains an admixture of clover varieties.
At Northcliffe Meteora plots had the highest clover percentage
in the first year and were second to Trikkala in the second
year. Larisa has not been as impressive as Meteora in this
environment.

1.4

DISCUSSION

The results show that Meteora is a highly successful clover in the long
growing season Denmark and Northcliffe environments. It is far superior
to other currently available clovers in terms of spring growth, total
yearly production, and in maintaining a high quality clover dominant
sward.
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Meteora is capable of setting large quantities of seed in years with
late spring rains (e.g. Denmark 1979), but is considerably disadvantaged
with an early finish to the season.
In this respect it appears to be
more sensitive than Mt. Barker and Larisa, even though only a few days
later maturing when expressed as days to first flower.
For this reason Meteora appears unsuited to warmer, shorter growing
season environments such as Karridale. At this site earlier maturing
varieties such as Trikkala and Dinninup have excelled, although their
earlier senescence does restrict their value for hay production. The
most suited clovers for this environment, on well drained soils could
well be the soon to be released Woogenellup alternative clovers.
Meteora would probably perform well in low lying wet areas along the
lower west coast which would enable it to continue growing longer into
late spring.

•

Meteora has an exceptionally high hardseed level for a very late clover
and this confers both advantages and disadvantages on the variety. The
main disadvantage is reduced plant density and winter production in the
second year and to some extent in the third year after establishment •
There has been sufficient density, however, for adequate spring growth
and seed set.
In practice it should be possible to encourage hard seed breakdown in
the first year by hard grazing in early summer so as to leave fairly
bare ground exposed during mid summer.
Once established, the high hard seed level of Meteora will confer a high
level of stability on the pasture, enabling it to withstand the carry
over effects of dry springs and the seed set reducing effects of
Bluegreen Aphid and clover scorch. Cropping would be rare in this high
rainfall environment.
The major advantage th~t release of Meteora would confer on long growing
season south coastal areas is to enable high yields of very good quality
clover dominant hay to be cut regularly.
In this respect it is far
superior to all other commercial clovers, including Larisa.
1.5

CONCLUSION

This report has only considered agronomic data comparing Meteora with
other commercially available clovers in grazed trials in the lower south
west of Western Australia. Other agronomic data from small plot trials
and from experiments conducted elsewhere in Australia has not been
considered.
No mention has been made of other factors that will affect a decision to
release this clover such as seed production problems and the future
release of other yanninicums of similar appearance.
Meteora is undoubtedly a highly successful clover in long growing season
environments and probably in shorter season environments with late
spring sub soil moisture available.
It produces very high yields of
clover dominant feed in spring, enabling reliable cuts of high quality
hay to be made.
High hard seed levels may result in a lag period of at least two years
after initial sowing before a dense winter sward is established. This
period could probably be reduced by management practices aimed at
promoting hard seed breakdown in the first summer.
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2.

WOOGENELLUP ALTERNATIVE EVALUATION

Two sites were sown in May 1980 to six crossbreds selected as possible
replacements for Woogenellup.
In each experiment Woogenellup and
Esperance were sown as controls.
Spring production figures were obtained from the Narrikup site but not
from Esperance because of severe drought.
Table 2 - Dry Matter Production Spring 1980 - Narrikup Yields in kg/ha
(8 weeks' growth)

Variety
Woogenellup
Esperance
MND 7.2
DMN 12.3.l
GD 56.8.1
GD 56.16.3
GD 17.30.4

Total Yield

Clover Yield

5395
4681
5101
5417
4965
5378
5148

% Clover

3875
2614
3127
3315
2412
3600
3094

72
56
61
61
49
67
60

All plots were well grown with a high proportion of clover. Little
aisease was present on any variety except for a leaf tattering symptom
which was present on all varieties except GD 56.16.3 and MND 7.2.
Seed yields have been measured for both sites and are shown in Table 3.
Table 3 - Seed Yield of Woogenellup Alternative Clovers Summer 1980/81
Yields in kg/ha

Variety
Woogenellup
Esperance
MND 7.2
DMN 12.3.l
GD 56.8.1
GD 56.16.3
GD 17.30.4
DA 20.19.2.1

Narrikup
260
313
162
265
194
266
304

Esperance
88
121
61
55
49
56
91
75

The dry finish to the season reduced seed yields at Esperance but all
varieties set adequate seed for satisfactory regeneration in 1981.
At both sites the earliest maturing variety (Esperance) set the most
seed, but several crossbreds also had good yields, in particular
GD 17.30.4.
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These trials will continue for at least two more years and the main
selection criteria will be long term persistence under grazing.
3.

SELECTION FOR BLUEGREEN APHID RESISTANCE

During 1980 over 140 clover varieties were tested in the glasshouse for
resistance to Bluegreen Aphid (B.G.A.) All commercial clover cultivars
were tested both as seedlings and as vegetative plants and the results
are presented in Table 4.
Table 4 - Legume Screening for B.G.A. Resistance
Comparison of seedling and vegetative plant screening

Variety

Seedling Rating

Dwalganup
Pitman serradella
Nungarin
Bacchus Marsh
Mt. Barker
Clare
Tallarook
Northam
Gerald ton
Nangeela
Seaton Park
Meteor a
Dinninup
Esperance
Woogenellup
Trikkala
Larisa
Daliak
Yarloop
Cyprus
Harbinger
Tornafield

2.0
2.4
2.8
2.8
2.8
2.8
2.2
3.2
3.4
3.0
3.6
3.8
4.2
4.2
4.6
5.0
4.7
5.0
4.8
. 4.8

O

No effect

1

Yellowing on a few leaves only

2

=

Vegetative Plant Rating

Yellowing on many leaves

3

Some leaves dead.

Much yellowing on remaining leaves

4

Many leaves dead.

Some plants dying

5

All plants dead or dying.
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2.2
1.8
2.6
3.0
3.2
3.2
3.4
3.2
3.2
3.6
3.4
3.6
3.8
3.8
4.0
3.8
4.0
4.8
4.8
4.6
4.6
4.6

•

Dwalganup and Nungarin subclover and Pitman serradella are the only
commercial legumes showing a high degree of tolerance to B.G.A.
In
field infestations, Pitman serradella may prove to be free of damage as
aphids tend to move to other species if given a choice.
Several of the widely grown sub clovers showed moderate tolerance to
B.G.A. and would ony be seriously damaged in severe field infestations
(e.g. Mt. Barker, Northam, Geraldton and Seaton Park).
All commercial yanninicums tested (Larisa, Trikkala, Yarloop and
Meteora) were susceptible as were all medics tested (Cyprus, Harbinger
and Tornafield).

•

Of the 140 or so introductions, crossbreds and named varieties tested
during 1980, 75 per cent scored a damage rating of 3.0 or greater
indicating at least partial plant death due to B.G.A. attack. Nearly 30
per cent scored 4.0 or greater indicating serious damage and plant
mortality.
Screening in the glasshouse will continue in 1981 and it is planned to
test up to 200 varieties. Field experiments will be established to
confirm the glasshouse results for a limited number of screened
varieties.
4.

ROOT RO'l' RESIS'rANCE TESTING

116 clover selections were screened for root rot resistance at two sites
during 1980; only low levels of root rot developed at one site (Denmark)
due to mild weather and a dry autumn. Root rot levels at the Scott
River site were not high, but sufficient disease developed to identify
susceptible clovers. Screening technique was the same as that used in
1979 and results for the five control varieties were comparable with
1979 results. The average disease index of the controls was 48.8 per
cent in 1979 and 44 per cent in 1980.
In 1979 only two selections had less root rot than the resistance
controls (Daliak and Dinninup) , but in 1980 nine selections were
identified as being more resistant. Twenty-three selections had more
root rot than the susceptible controls (Woogenellup and Mt. Barker) in
1979 and 22 in 1980. Some of the results for 1980 are shown in Table 5
together with the 1979 result for the control varieties.
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Table 5 - Root Rot Performance of Some Clover Selections at Scott River
(1980) and Denmark (1979)

Clover

WoogenellupC
Mt. Barkerc
39327YBC
Dinninupc
Daliakc
DMN 12 • 3 • 1. 1
MJ 10/77
Daliak mutant
Trikkala
14217A
cc 13/8
cc 37/1
GC 60/2
GC 62/1
GC 77/7
DMN 12/3/3/4
GD 17.30.4.5
12693A
47267E
Williams D
68049C

1980

Root Rot Disease Index*

1979

=

=

+
+
++
++
++
++
++

+
+
+

•

0

++
++
++
++
++
=

+

c

Control varieties

++

Better than Daliak/Dinninup average

+

Worse than Daliak/Dinninup average but better than "O"

0

Within 5 per cent of average of controls
Better than Woogenellup/Mt. Barker average but worse than "O"

=

Worse than Woogenellup/Mt. Barker average.
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